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aggregates, (2) a cement-water paste which,* when hardened-, will be
impermeable, and (3) a mixture such that the paste completely fills
the spaces between the aggregate particles.

So far as the permeability of the aggregate is concerned, the
problem of producing watertight concrete need not be difficult.
Limestone supplied by the members of the Federation will be found
completely satisfactory.

The other requirements of watertightness, (2) and (3) above,
which may be referred to briefly as the quality and distribution of
the paste, involve all those factors which constitute the science and
art of concrete making and placing. The quality of the paste has
been found to depend on three factors: (a) the characteristics of
the cement, (&) the proportions of the cement and water used, and
(c) the extent to which the chemical reaction between the water and
cement has been allowed to progress. Similarly, the distribution
of the paste in a mixture depends upon the amount and consistency
of the paste, upon the size, grading, proportions and other character-
istics of the aggregate, and upon the method of placing. These
are not independent variables, but are various means through which
the quality and distribution of the paste can be controlled.

Percolation Test, In 1936 a percolation test was made on
concrete in which the coarse aggregate was limestone. Details taken
from R. H. Harry Stanger's report are given below. This test
shows conclusively that limestone concrete is satisfactory as far as
permeability is concerned.

Composition r    4 cub. ft. limestone chippings f- A in,
2 cub. ft. Ham River sand.

90 Ib. Portland cement.

Gauged with yj per cent, water.

Dimensions of Specimen :   5 in. diameter (approx.) by 2 in. thick.
Area under Test : 20 sq. in.    Age at time of Test : 14 days.
Storage Conditions :   Kept in damp cupboard until due for testing.
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